The vernacular name ' fluorescent Pseudomonas group 97-514 ' was coined for a group of 43 strains isolated from two French natural mineral waters. All these strains were Gram-negative, rod-shaped and motile by means of a single polar flagellum. They produced fluorescent pigment (pyoverdin) on King B medium, catalase and cytochrome oxidase. They were capable of respiratory but not fermentative metabolism. They were not able to accumulate poly-βhydroxybutyrate and possessed an arginine dihydrolase system. DNA-DNA relatedness studies (S1 nuclease method) showed that the 43 strains of ' fluorescent Pseudomonas group 97-514 ' formed a genetically homogeneous group (DNA-DNA relatedness ranged from 70 to 100 %). A total of 76 strains representing well-known or partially characterized species of the genus Pseudomonas sensu stricto had 7-56 % DNA hybridization with strain CFML 97-514 T . The highest DNA binding values were found with Pseudomonas veronii CIP 104663 T (52 %), Pseudomonas rhodesiae CIP 104664 T (56 %), Pseudomonas marginalis ATCC 10844 T (56 %), Pseudomonas gessardii CIP 105469 T (53 %) and Pseudomonas cedrella CIP 105541 T (52 %). Their unrelatedness was confirmed by ∆T m values greater than 7 mC. On the basis of the results of phenotypic and DNA-DNA hybridization studies, a novel Pseudomonas species, Pseudomonas grimontii sp. nov., is proposed for the 43 strains of ' fluorescent Pseudomonas group 97-514 '. The type strain is strain CFML 97-514 T (l CIP 106645 T l ATCC BAA-140 T ). The GMC content of the DNA of the type strain was 58 mol %. A comparison of the complete 16S rRNA gene sequence of the type strain CFML 97-514 T and the sequence of other strains of the genus Pseudomonas revealed that the novel species fell within the ' Pseudomonas fluorescens intrageneric cluster '. Members of P. grimontii grew at 4 mC but not at 41 mC. They were able to use D-xylose, α-L-rhamnose, α-aminobutyrate, meso-erythritol and itaconate as sole sources of carbon and energy and formed levan from sucrose. Strains do not possess lecithinase or Tween esterase activities. The clinical significance of P. grimontii is unknown.
INTRODUCTION
In recent years, Pseudomonas strains have been studied with increasing interest because of their importance in medical, food and environmental microbiology and phytopathology. The purpose of our research group is the taxonomic study of ' fluorescent ' Pseudomonas strains isolated from natural mineral waters. In recent years, we have described seven novel species isolated The EMBL accession number for the 16S rRNA gene sequence of P. grimontii CFML 97-514 T is AF268029. from natural mineral waters : Pseudomonas rhodesiae , Pseudomonas veronii , Pseudomonas jessenii and Pseudomonas mandelii , Pseudomonas gessardii and Pseudomonas migulae and Pseudomonas brenneri (Baı$ da et al., 2001) .
The vernacular name ' fluorescent Pseudomonas group 97-514 ' was coined for 43 strains isolated from two natural mineral waters and not identified as any of our previously described species. All strains were able to hydrolyse starch, which is an unusual property among fluorescent Pseudomonas (Palleroni, 1984) ; 11, P. veronii ; 12, P. rhodesiae ; 13, P. gessardii ; 14, P. migulae ; 15, P. mandelii ; 16, P. jessenii ; 17, P. brenneri ; 18, Pseudomonas libanensis ; 19, P. cedrella ; 20, P. orientalis. Characteristics are scored as : k, 90 % of strains negative ; j, 90 % of strains positive ; d, 11-89 % of strains positive ; , not determined. Data were taken from Palleroni (1984) , Elomari et al. (1996) , Coroler et al. (1996) , Verhille et al. (1999a, b) , Dabboussi et al. (1999a, b) and Baı$ da et al. (2001) . Pyocyanin production -j -
the recently described species P. brenneri (Baı$ da et al., 2001) . The outcome of this polyphasic taxonomic study is the description of a novel species, Pseudomonas grimontii sp. nov.
METHODS
Bacterial strains. The 119 bacterial strains used in this study (Tables 2 and 3) included 43 wild strains isolated from two French natural mineral waters after bottling and identified as ' fluorescent Pseudomonas ' and 76 type or collection strains from official collections, which were used for control purposes ; they were chosen as representatives of authentic Pseudomonas species. All bacteria were cultured on Mueller-Hinton medium at 30 mC.
Flagellation study. Negative staining was done with fixed cells of the type strain of P. grimontii sp. nov., CFML 97-514 T , according to the method described by Hoeniger (1965 Pseudomonas grimontii sp. nov.
The stained bacteria were examined with a JEOL type 100 CX transmission electron microscope.
Phenotypic characterization. Forty-two conventional tests were performed as utilized by Gavini et al. (1989) . Carbon source utilization tests were studied using the Biotype-100 system (bioMe! rieux) as described by Grimont et al. (1996) . Enzymic tests were performed on API ZYM strips (bio-Me! rieux). The enzymic activities tested included four esterase, seven peptidase and eight oxidase activities. These enzymic activities were studied at 30 mC for 4 h. The tests were scored according to the manufacturer's recommendations.
DNA extraction. Strains were grown on Mueller-Hinton medium plates. Chromosomal DNA was extracted as described previously (Marmur, 1961 ; Beji et al., 1987) . The purity and quality of each DNA preparation were checked by determining the A #'! \A #)! and A #'! \A #$! ratios, as described by Marmur & Doty (1962) .
DNA-DNA hybridization. Native DNA was labelled in vitro by nick translation with tritium-labelled nucleotides (Grimont et al., 1980) . The S1 nuclease\trichloroacetic acid method for hybridization has been described previously (Crosa et al., 1973 ; Grimont et al., 1980) . Each hybridization experiment was at least done twice.
Thermal stability of duplexes. The thermal stability of duplexes was determined by using the method of Crosa et al. (1973) . The divergence between DNAs was estimated by determining the ∆T m value.
DNA base composition. GjC content was calculated from the thermal denaturation curve by using the equation of De Ley (1970) .
16S rDNA sequence determination. The almost complete 16S rRNA gene sequence was determined for strain CFML 97-514 T by direct PCR sequencing. DNA was amplified by using two 16S rRNA universal primers, pA and pH, described previously (Edwards et al., 1989) . PCR amplification were performed as described by Baı$ da et al. (2001) .
Phylogenetic analysis. Using the program  , which is a major up-date of the multiple alignment program   (Thompson et al., 1994) , the primary structure was aligned and compared with the primary structures of reference strains of the genus Pseudomonas sensu stricto obtained from the EMBL sequence database. Nucleotide substitution rates (K nuc values) were calculated (Kimura, 1980 ) and a phylogenetic tree was constructed by the neighbour-joining method of Saitou & Nei (1987) . The tree topology was tested by a bootstrap analysis of 1000 resamplings (Felsenstein, 1985) .
Nucleotide sequence accession numbers. The strain designations and accession numbers of 16S rRNA gene sequences of other species that were compared with the CFML 97-514 T sequence in this study are displayed in Fig. 2 .
RESULTS AND DISCUSSION
Single polar flagella (Fig. 1) Hybridization experiments performed with the labelled DNA of P. grimontii CFML 97-514 T and the 42 varied from 7 to 56 %, and their unrelatedness was confirmed by ∆T m values greater than 7 mC (Table 3) . The DNA GjC content of Pseudomonas grimontii CFML 97-514 T was 58 mol %. The phylogenetic tree based on 16S rDNA sequencing is displayed in Fig. 2 . Percentage identities between strain CFML 97-514 T and other Pseudomonas species ranged from 93 to 99 %. The highest similarity (99 %) was found with the five strains P. rhodesiae CIP 104664 T , P. veronii CIP 104663 T , Pseudomonas orientalis CIP 105540 T , Pseudomonas marginalis LMG 2210 T and P. brenneri CIP 106646 T , but they were clearly different in DNA-DNA hybridization (Table  3 ) and phenotypic characteristics (Table 1) . According to the our results, we conclude that members of ' fluorescent Pseudomonas group 97-514 ' belong to a novel species, for which we propose the name P. grimontii sp. nov. The novel species can be differ-
